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ABSTRACT 
Campylobacter jejuni is one of the most common pathogens 
causing bacterial gastroenteritis world wide. 
This study aims to isolate C. jejuni from Sudanese children below 5 
years of age suffering from diarrhea. As well as to characterize protein 
profile of C. jejuni and to detect antigen antibody response.  To evaluate 
the socioeconomic and hygienic factors associated with the infection. 
One hundred Sudanese children with acute diarrhea referred to 
Albolok Children Hospital, Omdurman out patients- clinic were included 
in this study. The study was carried out from 2004-2006. 
Males were 52 (52%) and females were 48 (48%). Fecal samples 
were collected and a questionnaire was filled by child's parents.  In this 
study, culture of   C. jejuni was used as the gold standard method. Protein 
profile was studied using     SDS-PAGE. For Western immunoblotting 
RecomLine Campylobacter IgG/IgA (MIKROGEN) kit was used to 
detect antibodies against MOMP(46KDa), PEB4 (31KDa) ,PEB2 
(27KDa), PEB1 (28KDa), OMP18 (18KDa) antigens. The sera of 22 
children, males 17(78.63%) and females 5 (22.72%) were examined. 
Nineteen (19%) cases were C. jejuni positive culture and  out of  
these 12 (66.66%) positive culture cases were below two years of age. 
There is significant association between C. jejuni infection and age 
(p<0.05),  and social class (P< 0.05). There was no significant association 
between C. jejuni infection and water supply (P> 0.05), electricity 
availability (P> 0.05), presence of domestic animals (P> 0.05) and gender 
(P> 0.05). 
Protein profile was studied using SDS-PAGE showed major 
protein bands at (43Kda) 45Kda (67KDa )and (94KDa).     
Seropositivity  using Western immunoblotting technique showed . 
C.jejuni specific IgG positive was 16(77.72%) and 8(36.30%) were IgA 
positive. 
Most Sudanese children acquire the C. jejuni infection in the first 
two years of age. 
xi 
 
  ﺧﻼﺻـــــﺔ اﻷﻃﺮوﺣــــــﺔ
 retcabolypmaC  inujejﺘﻬــﺩﻑ ﻫــﺫﻩ ﺍﻟﺩﺭﺍﺴــﺔ ﻟﻌــﺯل ﺒﺎﻜﺘﻴﺭﻴــﺎ    
 ﺴـﻨﻭﺍﺕ ﻭﻴﻌ ـﺎﻨﻭﻥ ﻤ ـﻥ 5ﻤ ـﻥ ﺍﻷﻁﻔ ـﺎل ﺍﻟ ـﺴﻭﺩﺍﻨﻴﻴﻥ ﺍﻟ ـﺫﻴﻥ ﺘﻘ ـل ﺃﻋﻤ ـﺎﺭﻫﻡ ﻋـﻥ 
  . ﺤﺎﻻﺕ ﺍﻻﺴﻬﺎل ﺍﻟﺤﺎﺩﺓ
ﻴ ـﺯ ﺒﺭﻭﺘﻴﻨ ـﺎﺕ ﻫ ـﺫﻩ ﺍﻟﺒﺎﻜﺘﻴﺭﻴ ـﺎ ﻭﺇﺴ ـﺘﺠﺎﺒﺔ ﺍﻷﺠ ـﺴﺎﻡ ﻜﻤ ـﺎ ﺃﻨﻬ ـﺎ ﺘﻬ ـﺩﻑ ﻟﺘﻤﻴ  
ﺍﻟﻤ ـﻀﺎﺩﺓ ﻟﻬ ـﺫﻩ ﺍﻟﺒﺭﻭﺘﻴﻨ ـﺎﺕ ﻭﺘﻘﻴ ـﻴﻡ ﺍﻟﻌﻭﺍﻤ ـل ﺍﻻﺠﺘﻤﺎﻋﻴ ـﺔ ﻭﺍﻻﻗﺘ ـﺼﺎﺩﻴﺔ ﻭﺍﻟ ـﺼﺤﻴﺔ 
  .ﺍﻟﻤﺭﺘﺒﻁﺔ ﺒﺎﻻﺼﺎﺒﺔ ﺒﻬﺫﻩ ﺍﻟﺒﺎﻜﺘﻴﺭﻴﺎ
ﺘـﻡ ﺠﻤـﻊ . ﻡ6002 ﺤﺘـﻰ 4002ﺃﺠﺭﻴـﺕ ﻫـﺫﻩ ﺍﻟﺩﺭﺍﺴـﺔ ﺨـﻼل ﺍﻟﻔﺘـﺭﺓ ﻤـﻥ   
ﺍﻟﺤـﺎﺩﺓ ﺍﺤﻴﻠـﻭﺍ  ﻁﻔـل ﺴـﻭﺩﺍﻨﻲ ﻴﻌـﺎﻨﻭﻥ ﻤـﻥ ﺤـﺎﻻﺕ ﺍﻻﺴـﻬﺎل 001ﺍﻟﻌﻴﻨـﺎﺕ ﻤـﻥ 
%( 84 )84ﺫﻜ ــﻭﺭ، %( 25 )25ﺇﻟ ــﻲ ﻤﺴﺘ ــﺸﻔﻲ ﺍﻟﺒﻠ ــﻙ ﻟﻸﻁﻔ ــﺎل ﺒ ــﺎﻡ ﺩﺭﻤ ــﺎﻥ، 
  . ﻨﻡ ﺠﻤﻊ ﻋﻴﻨﺎﺕ ﺍﻟﻔﺴﺤﺔ ﻤﻊ ﺇﺴﺘﺒﻴﺎﻥ ﻴﻤﻼﹰ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻭﺍﻟﺩﻴﻥ. ﺇﻨﺎﺙ
ﺘﻤـﺕ ﺯﺭﺍﻋـﺔ ﺍﻟﻌﻴﻨـﺎﺕ ﺒﺎﺴـﺘﺨﺩﺍﻡ ﺍﻟﻭﺴـﻁ ﺍﻻﻨﺘﻘـﺎﺌﻲ ﻓـﻲ ﻜﻤﻴـﺔ ﻗﻠﻴﻠـﺔ ﻤـﻥ   
 ﺴ ـﺎﻋﺔ ﻜﻤ ـﺎ ﺘ ـﻡ ﺘﻤﻤﻴ ـﺯ ﺍﻟﺒﺭﻭﺘﻴﻨ ـﺎﺕ ﺒﺎﺴ ـﺘﺨﺩﺍﻡ 84ﺍﻻﻜ ـﺴﺠﻴﻥ ﻭﺍﻟﺘﺤ ـﻀﻴﻥ ﻟﻤ ـﺩﺓ 
   ﻭﺒﺎﺴﺘﺨﺩﺍﻡ EGAP-SDS
 tik )NEGORCIM( AgI GgI retcabolypmaC enilmoceR gnittolbonummI nretseW
  ﻫﺫﻩ ﺍﻟﺒﺎﻜﺘﻴﺭﻴﺎﻟﺘﺤﺩﻴﺩ ﺍﺴﺘﺠﺎﺒﺔ ﺍﻷﺠﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻟﺒﺭﻭﺘﻴﻨﺎﺕ 
 )81(81PMO ,)aDK82(1BEP,)aDK72(2BEP,)aDK13(4BEP,)aDK64(PMOM
ﻤ ـﻥ %( 66ﺭ66)21 ﻤ ـﻥ ﺍﻟﺤﺠ ـﻡ ﺍﻟﻜﻠ ـﻲ ﻟﻠﻌﻴﻨ ـﺎﺕ ﻤ ـﻨﻬﻡ %( 91 )91ﺘ ـﻡ ﻋ ـﺯل 
  .ﺃﻁﻔﺎل ﺘﻘل ﺍﻋﻤﺎﺭﻫﻡ ﻋﻥ ﺍﻟﺴﻨﺘﻴﻥ
ﻫﻨﺎﻟ ــﻙ ﺍﺭﺘﺒ ــﺎﻁ ﻭﺜﻴ ــﻕ ﺒ ــﻴﻥ ﺍﻻﺼ ــﺎﺒﺔ ﻭﻋﻤ ــﺭ ﺍﻟﻤ ــﺭﻴﺽ ﻭﺍﻟﻭﻀ ــﻊ   
ﺍﺭﺘﺒ ــﺎﻁ ﺒ ــﻴﻥ ﺍﻻﺼ ــﺎﺒﺔ ﻭﻟﻜ ــﻥ ﻻ ﻴﻭﺠ ــﺩ  50.0 <P(ﺍﻻﺠﺘﻤ ــﺎﻋﻲ ﻭﺍﻻﻗﺘ ــﺼﺎﺩﻱ 
ﻭﻻ ﺒﻭﺠــﻭﺩ ﺍﻟﻜﻬﺭﺒــﺎﺀ ﻭﻻ )50.0 >P( (ﺫﻜــﺭ ﺃﻭ ﺃﻨﺜــﻲ)ﻭﻨــﻭﻉ ﺍﻟﻤــﺭﻴﺽ 
ﺒﺎﻟﻁﺭﻴﻘ ـﺔ ﺍﻟﺘ ـﻲ ﻴﺘﺤـﺼل ﺒﻬ ـﺎ ﻋﻠ ـﻰ ﻤـﺎﺀ ﺍﻟ ـﺸﺭﺏ ﻭﻻ ﺒﻭﺠـﻭﺩ ﺍﻟﺤﻴﻭﺍﻨ ـﺎﺕ ﺍﻟﻴﻔ ـﺔ 
  . ﺒﻤﺴﻜﻨﻪ
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Introduction 
Campylobacter jejuni (C.jejuni) is now recognized as one of leading 
bacterial causes of gastroenteritis in humans.  Although bacteria of the 
genus Campylobacter were first isolated in 1909, it was only until 1977, 
when the first widely read report of their role as enteric pathogens of 
humans was published (Skirrow, 1977) 
Most attention was focused on their pathogenicity among domestic 
animals (Smibert, 1978). Isolations of Campylobacter from humans were 
reported as early as 1947, but were rare (King, 1957). It had been postulated 
in 1957 that these organisms might be acommon cause of diarrhea  (Butzler 
et al., 1973) .Success at isolating these organisms from feces was in the late 
1960s. There are several species of Campylobcter (Blaser and Reller 1981), 
and that the major pathogen of humans is C. jejuni. 
Although other Campylobacter species occasionally cause disease in 
humans, the problems associated with them are much smaller than those due 
to C. jejuni ( Matrin et al.,1983). In Sudan, informations about the incidence 
of C.jejuni is scarcy there for the objectives of this study are: 
• To detect the incidence of C. jejuni infection in sudanese children 
below the age of five years suffering from diarrhea.  
• To study protein profile (phenotypes) of C. jejuni using SDS-PAGE 
electrophoresis technique. 
• To detect antigen antibody response using western Immunobllotting. 
 
 2 
Literature Review 
 
1.1 The genus Campylobacter: 
Campylobacter is a type of bacteria found in the gastrointestinal tract 
of a wide variety of wild and domestic animals especially birds, it pass 
throughout their intestine and cycle through the environment 
(Nachamkin et al., 1992).Campylobacter is microaerophilic motile 0.3-
0.6 µm diameter, gram negative rods non spore forming curved or 
spiral bacilli which often join to form zigzag shape (Nachamkin et al., 
1992). 
C. jejuni can survive 2-4 weeks under moist, reduced –oxygen 
conditions at 4ْC often outlasting the shelf life of food product (except 
in raw milk products). They can also survive 2-5 months at 20ْC, but 
only a few days at room temperature (Blaser et al., 1980; Castelo, and 
Scartin 1994; Fricker and Park, 1989; Nachamkin et al., 1992). 
Environmental stresses, such as exposure to air, drying, low pH, 
heating, freezing, and prolonged storage, damage cells and hinder 
recovery to a greater degree than for most bacteria. Older and stressed 
organisms gradually become coccoidal and increasingly difficult to 
culture (Blasser, et al 1980; Nachamkin et al., 1992). Oxygen 
quenching agents in media such as hemin and charcoal as well as a 
microaerobic atmosphere and preenrichment can significantly improves 
recovery (Bark, 1996; Humphery, 1986; Hutchinson, and Bolton et al., 
1997; Park and Sanders, 1989). 
C. jejuni have  been  known  as the cause of disease in animals since 
the beginning of this century. They have been recognized only 
relatively recently as a cause of human disease. Their prevalence makes 
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them important both clinically and economically. Accurate 
identification of Campylobacter's required to provide clinical 
epidemiological and other information. Unfortunately members of 
genus campylobacter are biochemically inert and phenotopically 
homogeneus, with few differential features (Vandamme, and Goosens, 
1992). Campylobacter infection in children has been observed for 
many years, in developing countries most reported Campylobacter 
infection rates have been reported in children less than one year of age  
(Friedman     et al., 2000) and children less than five years old in South 
east Asia (Oberhelman and Taylor, 2000). The first Campylobacter 
may have been isolated in 1913, but were classified as a Vibrio spp. 
until the genus Campylobacter was established in 1963. Currently the 
Campylobacteriaceae include the genera Campylobacter and 
Arcobacter (Vandamme et al., 2000) with the related genera 
Helicobacter and Wolinella in the novel family Helicobactericeae 
(Vandamme et al., 2000). There are 14 species of Campylobacter 
(Vandamme et al., 2000), of these C. jejuni is frequently associated 
with human gastro enteritis (Friedman et al., 2000).Human infection is 
caused by one species called C. jejuni which grows best at the body 
temperature of birds, and seems to be well adapted to birds, who carry 
it without becoming ill (Nachamkin et al., 1992).C. jejuni is the most 
common cause of diarrhea in children of developing countries 
(Nachamkin et al., 1992) and primary cause of food borne entiritis in 
industrialized regions (Mead et al.,1999). Campylobacter can establish 
a temporary asymptomatic carrier state, as well as illness, in humans. 
This is especially prevalent in developing countries (Nachamkin et al., 
1992). 
1.2 Biochemical features: 
Campylobacter species are oxidase and catalase positive. Colonies can 
be identified as Campylobacter by their characteristic morphology as 
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seen in gram stain smear. Other biochemical tests are not usually 
required to identify Campylobacter. The hydrolysis of hippurate can be 
used to differentiated C. jejuni from C. coli, C. jejuni hydrolyzes 
hippurate where is C. coli does not (Mackie and Cartney, 1996; 
Micheal et al., 1983; Kroesten, 1984). The biotypes of C. jejuni can be 
differentiating by testing for H2S production in a triple sugar iron agar-
containing medium. C. jejuni biotype 2 produces H2S where as C. 
jejuni biotype 1 dose not (Elmer, 1994; Mackie and Cartney, 1996; 
Martin et al., 1984; Mills et al., 1991). 
1.3 Pathogenesis: 
Factors important in producing illness include the dose of organism 
reaching the small intestine and the host immune status. The incubation 
period averages 1 to 7 days. C. jejuni grows well in bile-rich 
environments (e.g. small bowel) other sites of infection and tissue 
injury are the colon and rectum (Nachamkin, 1995; Blaser, 1995). 
Other possible factors include superficial adhesion proteins, outer 
membrane endotoxins (Lipopolysaccaride) and flagellar motility 
(Causy, 1994; Lind, 1994). Fecal excretion of the organism is 106- 109 
C. jejuni colony forming – units per gram of stool (Nachamkin, 1995). 
The infective dose can be as low as 800 organisms, to initiate infection; 
the organism must penetrate the gastro intestinal mucosa, which it does 
by using its high motility and spiral shape. The bacteria must then 
adhere to the gut enterocytes and once adhered can then induce 
diarrhoea by toxins release (Walis, 1994; Nelson 1996), mainly 
entrotoxins and cytotoxins, and these correlate with the severity of the 
enteritis (Wallis, 1994; Arthur et al., 1989). C. jejuni cause patchy 
destruction of mucosa of both the small intestine specially the distal 
ileum and the colon, the stools therefore regularly contain pus cells and 
occasionally grossly bloody (Dinah, 1996). 
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Campylobacter species have been identified as etiologic agents in 
outbreaks and sporadic cases of gastroenteritis in developed countries 
(Lehner 2000). The number of human cases of Campylobacteriosis has 
increased dramatically in recent years in many countries, in Denmark 
the number of cases has more than tripled during the last seven years 
from approximately 22 cases/ 100.000 inhabitants in the years 1980 to 
1992 to 78/ 100.000 in 1999 (Anonymous, 2000).   
The frequency and pattern of occurrence of Campylobacter species 
differ between developed and developing countries, especially in the 
number of cases reported in adults and the presence of any seasonal 
patterns in occurrence. The reported incidence of Campylobacter 
infection in USA was 20.1 cases per 100.000 in the year 2000 
(Acheson. 2001) and from 60 to 90 cases per 100.000 in Northern 
Europe (Friedman et al., 2000). However, the true incidence rate is 
estimated to be 1.000 -2.300 cases per 100.000 in Europe (Friedman et 
al., 2000). C. jejuni infect all age groups in developed countries, with 
one  peak in children less than four years old, and in young adults from 
age 15 – 44 years (Friedman et al., 2000). The incidence of C. jejuni in 
the developed countries also showed seasonal pattern, with peaks 
during the warmer months of the year, which may be a result of 
increasing survival of Campylobacter in the environment in warmer 
weather (Pawin and John, 2002). It should be noted that there was 
limited information on the incidence of Campylobacter infections from 
developing countries (Pawin and John, 2002). In areas of developing 
countries where hygiene is poor the prevalence of infection appears to 
be highest in young children. In Ghana 9% of stools of children's with 
gastroenteritis were positive for C.jejuni, in south Africa 13.4% of 
black children under two years with diarrhea had C. jejuni isolated 
from stool, whereas in Caucasian children the rate was 4.9%, in 
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Shanghai, and China C. jejuni was isolated from 13% of children under 
three years of age with diarrhea. (Martin et al., 1983).   
 In sudan there is little information about C.jejuni.A prospective study 
in 1994, Mansour studied causes of diarrhea in Khartoum State. The 
study showed  the common organism was C. jejuni, which represented 
11(2.75%) out of 400 patients. 
El Tom (1998), isolated 2(4 %) Campylobacter species from 50 adults 
Sudanese patients. Abdullah (1998), reported that Campylobacter 
species were among the main causative agents of bloody diarrhea. He 
isolated Campylobacter, 8(4%) out of 200 patients.  
1.4 The Infective Dose: 
Campylobacter species are highly infective. The infective dose of C. 
jejuni ranges from 500-10.000 cells depending on the strain, damage to 
cells from environment stress, and the susceptibility of the host (Black 
et a.,l1988 ; Blaser et al., 1986) 
1.5 Clinical Expression: 
Variability in the clinical expression of C. jejuni infection has been 
observed for many years. In a study on the natural history of this 
infection in children, there was a good correlation between the clinical 
presentation of diarrhea and the isolation of C. jejuni strains. In a study 
in Mexico, they found that 70% of C.jejuni and C. coli isolates from 
children where associated with diarrhea (Calva et al., 1988). 
In developing countries C. jejuni and C. coli have been recognized as 
important etiologic agents of gastrointestinal infection since the 1970s 
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(Nachamkin et al., 2000). In developed countries, typical clinical 
features of Campylobacter spp. infection include acute, self- limiting 
gastroenteritis characterized by diarrhea, fever and abdominal cramps, 
with incubation period 24 to 72 hours (Allos, 2001). Diarrhea is 
initially watery, which may last more than two weeks in traveler's 
diarrhea (Oberhelman et al., 2000); or may become bloody as a result 
of diffuse inflammatory colitis and entritis (Mead et al., 1999) In 
developing countries the clinical picture of Campylobacter infection is 
characterized by a milder form of gastroenteritis (Allos, 2001) Severe 
diarrhea requiring hospitalization is usually the result of co-infection 
with other virulent bacteria or viruses (Oberhelman  et al.,2000).  
The severity of clinical symptoms and fecal excretion in children is 
reversely related to age (Oberhelman et al., 2000). 
Other clinical presentations of Campylobacter infection are meningitis 
(Goossens et al., 1986; Gallarddo et al., 1998), bacteremia (Varvithya 
et al., 1990), localized extraintestinal infections (Taylor et al., 1993). 
Most people who get Campylobacteriosis recover completely within 
two to five days, although sometimes recovery can take up to ten days, 
rarely some long term consequences can result from C. jejuni infection. 
Some people may have arthritis following Campylobacteriosis; others 
develop a rare disease that affects the nerves of the body beginning 
several weeks after the diarrheal illness (Allos, 1998). 
Several researchers have suggested that infection with C. jejuni may be 
more severe than with other common causes of traveler's diarrhea 
(Oberhelman et al., 2000).  
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It had been cited by El Tom (1998) that C. jejuni is responsible for 
transient bacteremia, septic arthritis, septic abortion and other extra 
intestinal infections. Reactive arthritis, Reiter's, Syndrome, the Guillian 
Barre Syndrome and pencreatitis may accompany or follow C. jejuni 
enterocolitis. Recurrent and chronic infections are generally reported in 
immune compromised hosts (Hahn, 1998). 
This rare disease called Guillian-Barre Syndrome which is reactive 
self- limited, it occurs when a person's immune system is "triggered" to 
attack the body's own nerves and can lead to paralysis (Blaser, 1997), it 
occur more often in males (male to female ratio 3:1) (Blaser, 1997). 
1.6 Transmission: 
C. Jejuni can pass from animals to human via the fecal–oral. It also 
contaminates milk and water. The most common sources of C. jejuni 
are contaminated water; raw milk or meat and undercooked meats and 
it might also be found on our pets’ coat. About 20% or more of 
children found in grocery stores are contaminated with C. jejuni. And 
eating improperly cooked chicken or contaminated chicken causes 50% 
of diarrhea. Other sources of contamination include drinking untreated 
water from lakes and streams or drinking unpasterized milk and other 
diary products (Gallardo et al., 1998). 
Very little research has been done on the epidemiology of C. jejuni in 
food animals in developing countries. C. jejuni was isolated frequently 
from surface water and food baths, which may be a potential source of 
C. jejuni on the farm (Karwala et al., 1990).  
Because of the differences in the rearing systems and the slaughtering 
processes, risk factors for C. jejuni contamination in food animals in 
developing countries may be significantly different from those in 
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developed countries. Some factors on the farm, such as biosecurity 
measures and the presence of wild birds, may be similar between 
developed and developing countries .In many developing countries, the 
majority of the slaughterhouses that process meat for local 
consumption commonly have lower standards of hygiene, which may 
also result in higher prevalence of C. jejuni on their products. 
However, meat in local markets in developing countries usually does 
not remain in the market more than one day after slaughter, so bacteria 
do not have the opportunities to multiply as much as in developed 
countries, especially for slow-growing organism like C.jejuni. 
Epidemiological studies of C. jejuni in food animals under different 
rearing systems in developing countries should be conducted to clarify 
the risk factors associated with the presence of C. jejuni in food animal 
and food animal's products (Bawin and John, 2002). 
In developed countries, Campylobacter spp. are associated with 
sporadic cases and outbreaks of C. jejuni are usually associated with 
raw milk; (Deming et al., 1987) (Alterkruse, 1998; Kalman et al., 
2000) whereas sporadic illnesses are often associated with raw milk 
(Effler et al., 2001; Kapperud et al., 1992; Schorr et al., 1994; Studahl, 
and Andersons, 2000). Other reported risk factors for Campylobacter 
spp. infection included handling of chickens or preparing chickens 
(Hopkins, and Scoh, 1983; Gallardo et al., 1998; Scott, 1990) and 
contact with cats (Deming et al., 1987). 
In developing countries, chicken products were found to be an 
important source of C. jejuni in human in both Asia (Ransrinual et al., 
1988) and Africa (Simago and Rukure, 1991). Although higher 
prevalence's of C. jejuni on poultry products was reported in 
developing countries, the local customs of eating well- cooked meat 
and poultry may reduce the risk of infection, when compared to 
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developed countries, where the consumption of undercooked meat is 
more common (Bawin and John, 2002).  
1.7 Immune responses:  
Specific human antibody is found in response to infection. IgA appear 
within ten days of the onset and decline rapidly within a week or two. 
IgG appears almost as quickly but persists for several weeks or months. 
(David 1995).  
During infections the level of all immunoglobulin classes rise, of these 
IgA is the most important as it can cross the gut wall.  IgA mobilizes 
the organism causing them to aggregate and activate complement and 
also gives short-term immunity against the infecting strain of organism. 
The other immuno globulin classes’ act on bacteria entry to the blood 
stream thus prevented bactereimia (Wallis 1994; Arthur et al., 1989). 
Detection of C. jejuni antigen antibody reaction can be done using a 
highly specific and selective diagnostic tool (Western immunoblotting) 
for the epidemiological investigation of C. jejuni. It was shown that 
recombinant proteins encoded by C. jejuni genes are specific 
recognized by antibodies in sera from patients with C.jejuni. An 
ELISA using recombinant P18 and P39 as antigens was 91.19% 
sensitive and 99.00% specific (Ruprecht et al ., 2005) 
1.8  Protein profile: 
As with other gram negative organisms (Matsushita et al., 1978) 
Campylobacter species contain hydrophic outer membrane proteins 
(OMPs) that can be identified, characterized and isolated (Logan and 
Trust, 1982) C. jejuni produce polar flagella, in recent years much 
attention has been given to the thermophilic of C. jejuni because it is 
frequently associated with acute enteritis of humans (Hebert et al., 
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1983; Lior et al., 1982; Penner and Hennessy 1980), colonization of 
the mucus lining the gastrointestinal tract appears to play a major part 
in the ability of C. jejuni to produce disease and motility appear to be 
crucial for colonization of gastrointestinal mucus ( Lee et al., 1986 ; 
Morooka et al ., 1985) .  
Identification of the major outer membrane proteins of C. jejuni is a 
useful technique for investigating the transmission of this organism and 
may provide a basis for immunological characterization of the outer 
membrane proteins.    
 Campylobacter species contains antigens with molecular weights as 
follows MOMP (46KDa), PEB4 (31KDa), PEB2 (27KDa), PEB1 
(28KDa), OMP18   (18KDa) (Zhag et al., 2000). C. jejuni flagellin 
contain other proteins with molecular weight (22 KDa) and (11 KDa) 
(Susan and Trust, 1986). 
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2. Materials and Methods:  
2.1 Study sample: 
One hundred stool samples were collected from Sudanese children 
below five years of age suffering from diarrhea and were 
investigated for C. jejuni infection. 
2.2 Study area: 
A cross sectional descriptive, hospital based study was conducted over 
two year's period from March 2004 to June 2006 in Albolok Children's 
Hospital (Omdurman).  
The hospital lies in an area occupied by individuals from low to 
moderate social classes and surrounded by camps of displaced people. 
Further more it represents charity– health services in order to help poor 
people.   
2.3 Exclusion criteria:  
Children with diarrhea, above the age of five years as well as those 
children who are affected with other bacteria such as Shigella or 
Salmonella, and any child who is known case of immuno deficiency 
were excluded from the study. 
2.4 Sampling Technique: 
A verbal consent was obtained from the parents. 
Data were collected from the selected children-using a questionnaire. 
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The Questionnaire was composed of 4 sections. The first section 
enquired about the personal details of the patient such as age, gender, 
residence .The second discussed parents’ education and income. The 
third section discussed the type of diarrhea, frequency, consistency, 
presence of blood and the volume of the stool in addition to the 
associated complains such as fever, abdominal pain, nausea and 
vomiting. The fourth section includes socioeconomic statues, the 
source of water and animal and / or bird contact. 
Data  was  analyzed by computer . 
2.5 Isolation and identification of Campylobacter specimens 
from fecces  :  
2.5.1 Collection of specimens:  
A fecal sample was collected from every patient individually 
in sterile disposable containers using sterile swab, ransported 
in modified Carry Blair transport medium which has been 
shown to maintain better viability of bacteria than Stuart 
medium (Cary and Blair, 1964; Cary, et al., 1965; Stuart 
1959).  
2.5.2 Culture and isolation: 
The culture of stool specimens was performed in Albolok 
Hospital laboratory. 
The fecal sample was cultured using brucella nutrient agar 
(Oxoid) on   selective medium –Bulzers formulation (Endz et 
al., 1991). The sample was inculated on to Brucella blood 
agar and lysed sheep blood with addition of Skirrows 
selective supplement (which contains vacomycin; 
Trimethopin and Polymyxin) and incubated at 37Cْ for 2 days 
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in a microaerophilic condition (5%O2, 10% CO2 and 85% 
N2). The later was achieved by the use of commercially 
available gas-generating bags (Campy Oxoid) envelope in 
anaerobic jar (Bolton et al, 1997). 
The isolated strains were then identified by biochemical 
tests. According to Monica (2000). All strains were 
preserved in brucella broth with 15% glycerol and stored at – 
80°C. 
2.5.3 Identification of C.jejuni 
2.5.3.1 Colonial Morphology:  
Waxy growth round to irregular with smooth edges 
colonies (Figure1) was seen on brocella agar. 
2.5.3.2 Gram stain: 
Gram stain preparation made from culture showed 
gram negative, coma shaped rods also appeared S 
shape and gull winged. 
2.5.3.3 Oxidase Test: 
            Principle  
Apiece of filter paper is soaked with a few drops of 
cytochrome oxidase reagent (Nissuni). A colony of 
test organism is then smeared on the filter paper. 
When the organism is enzyme oxidase produced, the 
phenylenediamine in the regent will be oxidized to a 
deep purple color.        
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1. Filter paper method: 
- Some of the fresh culture of the organism was 
scraped using a clean wooden stick and was 
rubbed on the surface of the cytochrome oxidase 
reagent strip (Nissuni). 
- When a purple color was observed within 10-30 
seconds (Monica, 2000).  The test was 
considered positive.  
2.5.3.4 Catalase Test: 
Principle: 
Catalase acts as a catalyst in the break down of 
hydrogen peroxide to oxygen and water. An 
organism is tested for catalase production by 
bringing it into contact with hydrogen peroxide. 
When bubbles of oxygen are released   the organism 
is a catalase producer. The culture should not be 
more than 24 hours old. 
Method: 
A colony of the test organism was removed using a 
wood stick and dipped into a small a mount of 3% 
hydrogen peroxide solution in a clear small test tube. 
Immediate rapid production of gas bubbles was 
observed (Gruik, 1976; Mackie and Mc Cartney 
1996; Monica   2000). 
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2.5.3.5 Motility Test:      
1. Simple wet amount method  
- A drop of bacterial suspension in NaCL was 
placed on the slide and covered with cover 
glass.         
- Motility of organism was examined using light 
microscope   X100.magnification.   
2.6 SDS- PAGE of protein profile of C.jejuni   
2.6.1 Principles 
Analysis of cellular proteins by Sodium dodecylsulphate – 
polyacrylamide gel electrophoresis (SDS- PAGE) was carried 
out as described by Laemmli (1970), 8% polyacrylamide 
separation gel and 4.5% polyacrylamide stacking gel were 
used.  
The Protein bands were visualized by coomassie blue 
staining. Relative molecular weight was determined by 
comparing with reference proteins as described by Weber and 
Osborne (1969).  
2.6.2 Sample Application 
Whole cell antigen preparations (2 µg) of C. jejuni were 
boiled in 20ml of   buffer at 100Cْ for three minutes for each 
sample. After cooling the samples were loaded into the gel.   
2.6.3 Materials: 
 Acrylamide 
 Bis Acrylamide 
 Tris-CL, pH = 8.8 
 Tris-CL, PH = 6.8 
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 10 % SDS 
 10 % Amonium persulphate 
 Dithiothreitol 
 TEMED 
 Deionized distilled (dd) water  
 Coomassie Bule stain 
 Acetic acid 
 Methanol  
 2.6.4 Preparation of solutions: 
 2.6.4.1 Monomer solution: 
Sixty grams acrylamide and 1.6 gram bisacrylamide 
were dissolved in 200 ml deionized distilled water.  
2.6.4.2 Tris-Cl, pH= 8.8: 
Tris-Cl 36.3 gram in 150 ml dd H2O, pH adjusted to 
8.8 with HCl. 
2.6.4.3 Tris-Cl, pH= 6.8: 
Three gram Tris-Cl in 40 ml dd H2o, pH adjusted to 
6.8 with HCl. 
2.6.4.4 10% SDS  
SDS 0.1 gram in 100 ml dd H2O. 
2.6.4.5 10% Ammonium persulphate:  
Ammonium persulphate 0.1gram in 100ml dd H2O. 
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2.6.4.6 Tank buffer  
Tris-Cl 6.56 gram + 28.82 gram glycine + 2 gram 
SDS in 2 liter dd H2O. 
2.6.2.7 Resolving Gel: 
Monomer 6.3 ml was added to 4.6 dd H2O and then 
3.8 Tris-Cl, pH=8.8 and 150µL 10% SDS and 20µL 
TEMED and 150µL ammonium persulphate.  
2.6.2.8 Stacking Gel: 
Monomer solution1.6 ml was added to 4 ml dd H2o 
and 2.5 Tris-Cl, pH: 6.8 and then 20µL TEMED and 
Ammonium persulphate and 100µL 10% SDS. 
2.6.2.9 Water saturated n- butanol:  
Fifty ml n- butanol in 5 ml dd H2O.  
2.6.2.10 Staining solution:  
 Comasie blue 0.06 and 100ml acetic acid and then 
completed to 1litre. 
2.6.2.11 Destaining solution:  
 Eighty ml methanol were added to 10 ml acetic acid 
and 100 ml  dd H2O. 
2.6.4 Method: 
The separation gel solution was poured into the two plates 
and a layer of few millimeters of water saturated n- butanol 
solution was gently added on the top to form a flat surface, 
while acrylamide polymerizes. (Polymerization occurred at 
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room temperature 25Cْ), when a sharp line was visible 
between the gel and the water saturated n- butanol layer, the 
later was removed and small drops insides were dried using 
filter paper. 
The stacking gel solution was poured on the top of the 
polymerized separation gel and a comb immersed on the 
surface of the upper gel to make wells for sample occupation 
after stacking gel polymerized the comb was removed and 
then 1µL of each sample was poured in the wells 
individually, the glass plates were then detached from the 
stand by removing the clips and transferred to the 
electrophoresis champers, and the bottom spacer was 
removed .The plates were clipped vertically and 
electrophoresis tank buffer was added. Gel solution was 
removed from the bottom by using a syringe filled with tank 
buffer. The upper chamber of the electrophoresis apparatus 
was connected to the cathode and the lower one to the anode.  
Electrophoresis was carried out till the marker dye was 
within 1cm of the bottom of the gel. The gels were removed 
from the apparatus and immersed in coomassie blue stain for 
two hours and then distained in distaining solution for over 
night and then washed several times until protein bands were 
clear. 
2.7 Western Immune Blotting: 
2.7.1 Test principal:  
Ready-made kits of recomline were used in study.    
The recombinant highly purified proteins are applied to a 
nitrocellulose membrane. This matrix is then cut into strips 
(Figure 1). To facilitate detection of C. jejuni specific 
antibodies, the strips are incubated with the diluted serum or 
plasma sample. Whereby the antibodies bind to the antigen 
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on the strips. Unbound antibodies were then flushed away 
and the strips are incubated in a second step with antihuman 
IgG or IgA coupled with horseradish peroxidase. Specifically 
bound antibodies are detected by means of color reaction 
catalyzed by the peroxidase. If an antigen- antibody reaction 
has taken place a dark band appears at the corresponding 
locus on the strip (Zhag et al., 2000; Bumens et al.1995). 
2.7.2 Material and Method:  
2.7.2.1 Materials:   
Twenty-five numbered test strips, coated with 
recombinant Campylobacter- antigens. 
 Antihuman IgG, IgA conjugate from rabbit, 
contain NaN3   
 Wash buffer contain phosphate buffer NaCl, KCl, 
detergant, preservatives: 
 methylisothiazolone and oxypyrione. 
 Substrate solution Tetramethylbenzidin. 
 Skim milk powder. 
 Deionized water. 
 Micro pipettes  
 Forceps. 
 Shaker 
 Metric cylinder with graduations scales 
 Incubation trays. 
2.7.1.1.1 Serum sample:   
The serum that was collected previously 
from 22 patients for other studies at 
department of biochemistry was included in 
the study.   
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2.7.1.1.2 Ready-to-use wash buffer: 
- This buffer was used for both serum and 
conjugate dilution as well as for the 
washing steps 
- The skim milk powder is first dissolved 
in wash buffer concentrate. This mixture 
then filled up with deionized water to 
the final volume (dilution 1:9) for the 
amount required (Table1). 
2.7.1.1.3 Conjugate solutions: 
- The conjugate solution for IgG/ IgA test 
was prepared immediately before use. 
- One part of IgG/ IgA conjugate 
concentrate was diluted with 9 parts of 
ready-to-use wash buffer (1:9) (Table 
2). 
2.7.2.2 Method: 
1. One well in the incubation tray is required per 
sample under test. 2ml of ready-to-use wash buffer 
was pipette into each well. Then one test strip was 
carefully dipped into each of the wells filled with 
ready-to-use wash buffer using sterile forceps the 
strip number must face upward.  
2. IgG/ IgA test procedure: 20µ L of an undiluted 
sample was pipette into the proper wells and then 
covered with plastic lid and incubated for one hour 
at room temperature while shaking gently. 
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3. The cover was removed and the serum dilution 
was carefully aspirated from the individual wells 
and washed three times with ready-to-use wash 
buffer solution. 
4. 2ml of the prepared conjugate solution were 
placed in each well and incubated for 45 minutes, 
with plastic lid while shaking.  
5. The conjugate solution was aspirated from the 
wells and the strips were washed again three times 
with ready-to-use wash buffer solution. 
6. 1.5 ml substrate solution was added into each well 
and incubated for 5-10 minutes at room 
temperature with shaking. 
7. The substrate solution was aspirated and the strips 
were washed three times with deionized water. 
8. Bands developed on the test strips were compared 
with printed control strip on the evaluation sheet 
and recorded (Table 3). 
9. The test result was obtained by the addition of the 
points of the separated bands (table 4). The 
summation of points gives the test result (Table 5). 
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Table (1): Wash buffer per test strip used 
 
Test strips 
used 
Skim milk 
powder 
Wash buffer 
concentrate 
Deionized water 
Ready-to-use 
wash buffer 
1 0.1 g 2 ml 18 ml 20 ml 
2 0.2 g 4 ml 36 ml 40 ml 
3 0.3 g 6 ml 54 ml 60 ml 
5 0.5 g 10 ml 90 ml 100 ml 
10 1.0 g 20 ml 180 ml 200 ml 
20 2.0 g 40 ml 360 ml 400 ml 
25 2.5 g 50 ml 450 ml 500 ml 
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Table (2): Volumes for anti-human IgG resp. IgA conjugate dilution 
 
Test strips 
used  
IgG/ IgA conjugate 
concentrate 
Ready-to-use wash 
buffer 
Ready-to-use 
conjugate dilution 
1 0.2 ml 1.8 ml 2 ml 
2 0.4 ml 3.6 ml 4 ml 
3 0.6 ml 5.4 ml 6 ml 
5 1 ml 9 ml 10 ml 
10 2 ml 18 ml 20 ml 
20 4 ml 36 ml 40 ml 
25 5 ml 45 ml 50 ml 
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Results  
 3.1 Subjects: 
A total of 100 children suffering from diarrhea below 5 years of age 
were included in this study, fecal sample were collected from children 
on modified Carry- Blair transport medium, transfered to the 
laboratory, 78 (78%) of the children had watery diarrhea and 22 
(22%) had blood in their stool. 
3.2 Culture: 
Stool samples were cultured on Brucella nutrient agar and incubated 
at 37ºC under micro aerophilic condition.     
3.3 Descriptive data: 
3.3.1 Age and gender: 
Figure 1, shows the distribution of children according to their 
ages, children below 12 months were 40 (40%), 31 (31 %) were 
from 12-23 months, 5 (5 %) were from 24-35 months, 12 (12 %) 
were from 36-47 months, 11 (11 %) were from 48-60 months. 
Most children included in this study were less than 24 months 
71(71 %). 
Males were 52 (52%) and females were 48 (48%). There was no 
significant difference between two groups (P > 0.05). 
3.3.2 Water supply: 
Most patients used tap water 71 (71%) in their houses in 
comparison with 29 (29%) used water by cartle. 
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3.3.3 Electricity: 
Patients who had electricity in their houses were 58 (58%), 10 
(52.60%) C. jejuni positive cases and 48 (59.30%) were negative 
cases, there was no association between the incidence of C. jejuni 
and electricity availability.     
3.3.4 Presence of domestic animals: 
Domestic animals such as chicken, dogs and cats were found in 
houses of 36 (36%) patients. 
3.3.5 Social class:  
Most of investigated patients were from low social class 75 (75%) 
in comparison to 21 (21%) and 4 (4%) from moderate and high 
social class respectively. There was a significant difference 
between two groups  (P < 0.05). 
3.3.6 Clinical characteristics of patients:  
Patients complained from fever, abdominal pain, nausea and 
vomiting were 28 (28%), 65(65%), 28 (28%) and 31(31%) 
respectively.  
3.4 Culture:    
Out of 100 stool samples cultured on brucella nutrient agar containing 
skirrows selective supplement in micro aerophilic conditions C.jejuni 
were isolated from 19 (19%) samples. 
All isolated strains showed typical colonial appearance of C. Jejuni 
(Figure 1), typical morphology and motility.  
All isolated strains were oxidase positive (Figure 2) and catalase 
positive (Figure 3). 
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3.4.1 Incidence of C. Jejuni: 
3.4.1.1 Age, gender C. Jejuni Incidence: 
(Figure 4) shows the distribution of C. jejuni positive 
cases according to their age. C. jejuni positive cases 
below 24 months of age accounted (66.60%) and those 
more than 24 months and below 60 months accounted 
(33.40%). 
Among C. jejuni positive cases males were (31.60%) and 
females were (68.40%) there was a significant difference 
between two groups (p < 0.05). 
3.4.1.2 Water supply 
Subjects used tap water 13 (68.40%) were C. jejuni 
positive cases, and 58 (71.60%) were C. jejuni negative 
cases. There was no significant difference between two 
groups (p > 0.05).  
Subjects used water by cartle, C. Jejuni positive cases 
were 6 (31.60%) while C. jejuni negative cases were 23 
(28.40%). There was no significant difference between 
two groups (p >0.05).  
3.4.1.3 Presence of domestic animals and incidence of C.Jejuni  
Domestic animals were found in houses of 9 (47.40%) 
patients of C. jejuni positive cases, 27 (33.30%) patients 
C. jejuni negative cases. There was no significant 
difference between two groups (p > 0.05).  
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3.4.1.4 Social class   
Most 16 (84.20%)of C. jejuni positive cases were from 
low social class, in comparison to 2 (10.50%) and 1 
(05.30%) from moderate and high social class 
respectively. 
3.4.1.5 Clinical characteristics of patients 
(Table 3) shows symptoms and signs of infection of 
C.jejuni positive and negative cases. 
Fever and abdominal pain were common symptoms in C. 
jejuni positive cases . there was association between 
nausea and vomiting with C. jejuni infection (P<0.05). 
3.5 Protein profile 
 The protein profile of C. jejuni strains in SDS-PAGE in coomassie blue 
stained gels were shown in (Figure 3). All C. jejuni isolates gave the 
same bands as the reference strain. They showed C. jejuni major bands 
at molecular weight (43 KDa), (45KDa), (67KDa) and (93KDa). 
3.6 Western immuno blotting results  
In this study, Western immuno blotting showed that human serum 
contained antibodies that were specific to a number of C. jejuni 
antigens. The serum was collected from 22 patients, 17 (78.63%) 
patients were males and 5 (22.72%) patients were females. Patients had 
bloody diarrhea were 3 (13.64%) and those had watery diarrhea were 14 
(63.64%). The first lane was negative control; the second and third lanes 
were positive controls, which were serum samples from German and 
Sudanese positive subjects respectively. Eight (36.30%) of patients 
showed positive IgA (Figure 5), 16 (77.72%) showed positive IgG 
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(Figure 6) and 6 (22.22%) showed positive IgA and, IgG shows a 
number of bands were developed against C. jejuni antigens  
PEB4   bands with molecular weight (31KDa) more frequently appeared 
in IgA, IgG; PEB2 band did not appeared in Sudanese positive control 
and Sudanese patients (Table 4). 
Most of C. jejuni isolate of this study gave positive IgG reaction.  
 Table (3): Intensity of bands in relation to the cutoff band. 
 
Bands Intensity 
No reaction - 
Intensity weaker than the cutoff band + 
Same intensity as the cutoff band + 
Strong intensity (stronger than the cutoff band) ++ 
Very strong intensity +++ 
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Table (4): Point evaluation of Campylobacter antigens in recomlines 
Campylobacter 
 
Antigen Points in IgG Points in IgA 
MOMP 3 3 
PEB4 5 5 
PEB2 1 1 
PEB1 2 2 
OMP18 5 5 
Table (5): Test evaluation in recomline Campylobacter 
 
Sum of points Evaluation 
< 3 Negative 
4 Borderline 
> 5 Positive 
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Figure 1: Culture of stool specimens on Campylobacter selective medium 
incubated in anaerobic jar with microaerophilic gas generating kit.  
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Figure 2: Campylobacter jejuni oxidase test positive by using filter paper 
method. 
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Figure 3: Coomassie- blue – stained SDS- PAGE gels of whole cell 
preparation of strains of Campylobacter  jejuni.  
Each lane contained 1 µg of protein and the separating gel 
contained 8% acrylamide. 
The numbers on the left indicate molecular weight marker. 
Lane-1 C. jejuni positive control.  
All Campylobacter jejuni positive strains show the same bands 
as lane-1. 
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Figure  4: Immuno assay strip with antigen for the detection of IgG and IgA 
antibodies against C. jejuni.   
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Figure 5: Western immunoblotting  
IgA detection by using recomline strips; Lane 1 negative control 
lane 2, 3 positive (German and Sudanese) controls  
By calculating the summation of points as described in Table 6 
Lane 5, 15, 17, 19, 20, 21, 22, 23 were IgA positive 
Summation of points were > 5. 
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Figure 6: Western immuno blotting  
IgG detection by using recomline strips  
Lane 1 negative control Lane 2, 3 positive (German and 
Sudanese) controls  
By calculating the summation of points as described in Table 6 
Lane 4, 5, 6, 7, 11, 15 were IgG positive 
Summation of points were more than five 
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Discussion 
In this study C. Jejuni was isolated from 19 (18.20%) Sudanese 
children below 5 years of age suffering from diarrhea, most of them had 
abdominal pain 16 (84.20%), fever 13 (68.40%), nausea 12 (63.20%), 
vomiting 13 (68%) in comparison with previous study in Kenya patients 
who suffered from abdominal pain (78%), fever (76%), nausea (53%) and 
vomiting (31%) (John et al., 2003). 
Sixty six percent of C. jejuni positive cases were below 24 months of 
age which agrees with the study done in Kenya, that most of C. jejuni 
positive cases were less than 24 months (John  et al., 2003). It also agrees 
with Martin et al., (1983) who recognized that in developing countries the 
prevalence of infection appears to be highest in young children.  
This study agrees with Martin  et al., (1983) who isolated C. jejuni 
from children in several developing areas, in south Africa (Bantu children 
less than two years were 63 (16.00%) ) that the vast majority of C. jejuni 
infection occurs in the first five years of life but especially the first two 
years.  
However, in population base study in England the highest age specific 
incidence of C. jejuni was found in young children especially those less than 
one year (Martin et al., 1983).  
The incidence of C. Jejuni in this study 19 (19%) is similar to previous 
study in developing countries (Martin et al., 1983), Bangladesh children 1-5 
years 141 (17.70%), Australian children below five years 71 (16.90%) but 
differ from developed countries C. jejuni positive cases in Belgium (5%), 
Canada (4.3%) although the incidence of C. jejuni is low in children but it is 
high in adults in study done in England were over 60% strains were isolated 
from adults  (Martine   et al., 1983)      
In this study 16 (84.20%) C. jejuni positive cases were from low social 
class  This agrees with other studies (Martin  et al., 1983) which state that in 
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developing countries where hygiene is poor, the prevalence of infection 
appear to be highest  .   
 The high risk to infection with C.jejuni in developing countries 
especially in low social class is due to use of contaminated bottles in 
children feeding, the majority of slaughter houses that produce meat for 
local consumption have low standard of hygiene, in addition to the presence 
of domestic animals in the houses.   
 SDS- PAGE protein profile of the whole cell protein of C. jejuni was 
performed. All C. jejuni positive strains showed the same bands as Sudanese 
positive control strain (Figure, 3). This is similar to previous strains 
described by Laemmli, (1970). Most isolates contained single major bands 
with molecular weight 41-45KDa, and two bands detected at 67KDa, 
94KDa (Figure 3). This agrees with a previous study ( Blaser, 1983) in 
which  a single major bands with molecular weight 43KDa to 45KDa was 
detected  and also agrees with a study  using other techniques (EDTA- 
lysozyume extraction and sodium-N lauroylsar cosinate (Sarkosy) 
solubilization) which detected the major outer protein  (45KDa) and  minor 
bands ranging from 92KDa to14KDa ( Mills and  Bradbury, 1984). 
When using the diagnostic technique western immuno blotting to 
detect IgG and IgA antibodies against protein antigens of C. jejuni. Most of 
the patients sera showed positive IgG reaction 16 (77.20%) and some IgA 
reaction 8 (36.30%). 
PEB4 protein was the major proteins which appeared in Sudanese 
positive control and test strains. PEB2 appeared in German positive control 
strain but disappeared in Sudanese positive control strains and Sudanese, C. 
jejuni positive test strains. This agrees with the results of SDS-PAGE done 
in this study, which showed, the major protein band with molecular weight 
range from 41KDa to 45KDa.  
According to Logan and Trust (1986) 62KDa flagella in polypeptide 
molecular weight at 62KDa was appeared, other flagellin proteins (11KDa, 
22KDa) appeared when the flagellin were cleaned by hydrolysis with 
cyanogens bromide and SDS-PAGE.  
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Conclusion 
 
C. jejuni is one of the most common pathogens causing bacterial 
gastroenteritis world wide. This study and previous studies (Mansour, 1994; 
Eltom, 1998; Abdullah, 1998 and Ibrahim2000) recognized C. jejuni as one 
of pathogens which cause diarrhea in Sudanese children.  
- Isolation of C. jejuni requires certain facilities and special techniques, 
which are not available in Sudan. Cultural method for isolating C. 
jejuni is time consuming and labor intense especially when large 
number of samples is tested. 
- Modified Carry Blair transport media is the best media for collection 
and transport stool specimens from diarrhea patients, because it 
maintains better viability of bacteria for more than three days. 
- By using SDS-PAGE C. jejuni showed protein bands at 43KDa to 
92KDa. 
- Western immuno blotting showed reaction of C.jejuni antigens with 
IgG and IgA antibodies and proved it is a good diagnostic technique.    
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Recommendations  
 
In our point of view through this study we recommended: 
- To progress laboratories of teaching and hospitals especially pediatric 
hospitals to facilitate the investigation and support the diagnosis of 
C.jejuni infection.    
- To provide all chemical reagents and improve the technique which 
need to isolate C. jejuni bacteria.  
- To do more researches in isolation, route of exposure and 
pathogenesis of C. jejuni in Sudan.  
- Essential measures must be taken to prevent or minimized the risk 
factors of infection and to adopt efficient hygienic procedures in 
preparing food.  
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Appendices 
 
Appendix (1) 
Modified Cary Blair Medium(Oxoid Code :cm 519) 
 
Formula Gram/litre 
Sodium hydrogen phosphate 1.1 
Sodium thioglycolate 1.5 
Sodium chloride 5.0 
Calcium chloride 0.09 
Sodium pyruvate 10.0 
Agar 1.6 
PH=8.4 
Appendix (2) 
Campylobacter Selective medium 
Brucella agar 
Item Quantity 
Brucella agar 43 gram 
Antibiotic 8cc 
Sheep blood 50cc 
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Appendix (3) 
Equipments and instruments 
 
No. Item Quantity 
1. Light microscope 1 
2. Incubator 42Cْ 1 
3. Autoclave 1 
4. Sensitive balance 1 
5. Refrigerator 1 
6. Bunsen burner 1 
7. Anaerobic jar 1 
8. Sensitive balance 2 
9. Bacteriological loops 3 
10. Forceps 2 
11. Gloves 2 box 
12. Aluminum foil 2 package 
13. Disposable syringes 50 
14. Filter paper 1 box 
15. Test strips 2 box 
16. Yellow tips 100 
17. Blue tips 500 
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Appendix (4) 
Glassware 
 
No. Item Quantity 
1. Petri dishes  100 
2. Flask 50 ml 1 
3. Flask 100ml  1 
4. Flask 250ml 1 
5. Flask 500ml 1 
6. Measuring cylinder 100 ml  1 
7. Measuring cylinder 250 ml  1 
8. 1 ml pipettes  1 
9. 10 ml pipettes  1 
10. 20 µL, pipette 1 
11. 1000µL pipette  1 
12. Test tubes  100 
13. Bijou bottles 100 
14. Slides 2 boxes 
15. Cover glass 2 boxes 
16. Cotton tipped swabs ( woodens )  100 
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Appendix (5) 
Media and reagents 
 
No. Item Quantity  
1. Columbia Blood Agar 500 gram  
2. Bracella Blood Agar  500 gram  
3. Disodium hydrogen phosphate 250 gram 
4. Sodium theiglysolate   250 gram 
5. Sodium Chloride 500 gram 
6. Calcium Chloride 250  
7. Sodium pyruvate  100 
8. Acetone 250 ml 
9. Ethanol 500 ml 
10. Buthanol  250 ml 
11. 3% hydrogen peroxide 100 ml 
12. Oxidase reagent  100 ml 
13. Campylobacter selective supplement  20 
14. Microaerophilic gas generating kits 5 boxes 
15. Gram stain set  1 
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Appendix (6) 
Prevalence of C. Jejuni infection in children below 5 years of age in 
Alboluk Emergency Pediatric Hospital- Omdurman 
Section One:  
1. Name:……………………………………………. 2. Age:            months 
3. Gender: Male        Female              
4. Residence:……………… 5. Origin:……………… 6. Tribe:…………….. 
Section Two:  
(A) Occupation of the father: 
1. Jobless  
2. worker  
3. Employee  
4. Professional  
(B) Income of the family  
1. Low 
2. Moderate 
3. High       
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Section Three:  
Symptoms  
1. Fever (Temperature 38Cْ or more) Temp.      Cْ 
2. Diarrhoea  
            Loose stool/ 24 hrs 
            Abdominal pain  
            Nausea      
            Vomiting   
            Bloody stools  
Section Four: 
Housing Condition:  
a) No. of rooms:   2 rooms                            3 rooms 
                            4 rooms                            5 or   rooms  
b) No. of household:  3          4         5         6         6  
c) Water supply:        Tap water                             Cart 
d) Electricity supply:  Yes              No  
e) Domestic animals:  Yes              No              specify………………… 
